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INTRODUCTION
Cervical cancer is the leading type of cancer among 
women both in Ukraine and in the global community. 
During the last decades, in the general structure of on-
cological diseases, cervical cancer remains among the 
five most common oncological diseases, ranks second 
position after breast cancer among malignant neoplasms 
of the female reproductive system and ranks fourth in 
the prevalence of cancer among women aged 18-29 [1].

Cervical cancer ranks seventh among the most common 
types of cancer among women in the WHO European 
Region, and its share in the structure of the total cancer 
incidence is about 3.8%. About 300,000 women die from 
cervical cancer every year. It is relatively rare in high-in-
come countries where screening programs are widely 
implemented and operating [2].

About 500,000 new cases of cervical cancer are regis-
tered and 300,000 women die from this disease annually. 
The increase in the frequency of CC among women of 
childbearing age is an extremely acute problem, since 
this contingent of patients represents not only a repro-
ductively significant part of the population, but also a 
socially active group [3].

According to the Center for Medical Statistics of the Min-
istry of Health of Ukraine, in 2020, 12,948 cases of cancer 

of the female genital organs were registered in Ukraine, 
of which 3,319 were cervical cancer.

In 2020, WHO presented the Global Strategy to Accelerate 
Cervical Cancer Elimination. Through the introduction of 
vaccination, screening and timely treatment, it is expected 
to reduce the incidence by 40% by the middle of the century.

In Ukraine, 1 out of 3 cases of cervical cancer is diagnosed 
in the neglected stages of the disease, which means that 
it is no longer possible to save patients even with the use 
of the most advanced treatment methods.

Therefore, conducting new studies aimed at obtaining 
results about the medical and social risk factors for the 
development of CC and their in-depth scientific analysis 
is a solution to the current problem related to women’s 
reproductive health [4].

THE AIM
The aim of the study is to determine the risk factors 
associated with cervical cancer.

MATERIALS AND METHODS 
The research was conducted using a quantitative meth-
od. A case-control study design was used to evaluate 
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risk factors. Women who came for an oncological exam-
ination to a gynecologist at the Poltava Regional Clinical 
Hospital were asked to fill out a questionnaire that took 
into account the risk factors for cervical cancer. The 
target population consisted of women aged from 20 
(min=20) to 85 (max = 85) years. 195 participants took 
part in the study, including 100 cases and 95 healthy 
people; participation was voluntary. The inclusion 
criteria for the cases were women with a diagnosis of 
cervical cancer. The criteria for inclusion in the control 
group were women who had not been diagnosed 
with any cancer and who corresponded to the group 
of cases by age. 

Data were collected using a questionnaire, which was 
divided into blocks: demographic, economic, behavior-

al, history of reproductive health, heredity and relation 
to preventive examinations.

Data entry and statistical analysis were performed 
using R Statistics.

Data were analyzed using descriptive statistics, i.e. 
mean, median, mode and standard deviation. Baseline 
categorical and continuous variables were compared 
between groups using the chi-square test with Yate’s cor-
rection. The association of risk factors with cervical cancer 
was tested using the chi-square test and odds ratio. As 
for eating behavior, consumption of products 1-2 times a 
week was considered infrequent, and 3 or more - regular 
consumption. Risk factors that significantly increase the 
likelihood of cervical cancer have been analyzed. p <0.05 
was considered statistically significant.

Table I.  Socio-demographic profile of women

Changeable
The number of women with CC

n=100
abs (%)

Number of healthy women
n=95

abs (%)

χ2(df),
р

Mean ± standard 
deviation

Age

48,4±12,5

Up to 30 years 2 (2,0) 18 (18,9)

35,8
<0,001

31-40 10 (10,0) 24 (25,3)

41-50 24 (24,0) 27 (28,4)

51-60 40 (40,0) 18 (18,9)

61-70 20 (20,0) 6 (6,3)

71 and older 4 (4,0) 2 (2,1)

Education

Average 13 (13,0) 48 (50,5)
39,0

<0,001Higher 62 (62,0) 22 (23,2)

Medium special 25 (25,0) 25 (26,3)

Place of residence

Rural resident 46 (46,0) 84 (88,4) 39,4
<0,001City resident 54 (54,0) 11(11,6)

Employment

Does not work 59 (59,0) 53 (55,8) 0,2
0,6Working 41 (41,0) 42 (44,2)

Working conditions

Light 15 (15,0) 28 (29,5)
9,7

0,008Average 73 (73,0) 49 (51,6)

Heavy 12 (12,0) 18 (18,9)

Financial position

Less than 5000 59 (59,0) 41 (43,2)
19,1

<0,001
5000-10 000 19 (19,0) 8 (8,4)

11 000- 15 000 3 (3,0) 1 (1,1)

More than 15,000 19 (19,0) 45 (47,3)

Assessment of financial position

Unsatisfactory 68 (68,0) 48 (50,5) 6,1
0,014Satisfactory 32 (32,0) 47 (49,5)
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RESULTS
Cervical cancer is a cancer caused by an infectious dis-
ease [6]. In particular, two types of HPV, HPV 16 and 18, 
account for approximately 70% of cervical cancer cases 
[7]. Despite the fact that HPV-infection is an obligatory 
cause in the etiology of cervical cancer, HPV-infection 
alone is not a sufficient cause of the occurrence of cases 
[8]. Several epidemiological studies have shown the 
role of various demographic, sexual and reproductive 
factors in the development of HPV infection in cervical 
carcinoma [9 - 14].

Despite declining trends in the incidence and mortali-
ty of cervical cancer, it remains a serious health problem 
[15,16]. Therefore, conducting new studies aimed at 
obtaining results on the medical and social risk factors 
for the development of cervical cancer (CC) and their 
in-depth scientific analysis is a solution to the current 
problem related to the reproductive health of women.

Table I shows that the average age of the respondents 
of the two groups is 48.4±12.5 years. A significant major-
ity of the participants had a higher education, average 
working conditions, a minimum income of UAH 5,000, 
were residents of rural areas and assessed their financial 
situation as unsatisfactory.

Table II shows the results of the odds ratio assessment. 
We analyzed prognostic factors, such as socio-demo-
graphic, physical development, behavioral, use of med-
ical services, concomitant diseases, heredity.

Socio-demographic factors. Women who have as-
sessed their financial situation as unsatisfactory and 
those who are childless are more likely to get CC. In 
women living in rural areas, there was significant asso-
ciation with CC (p<0.001), but the odds ratio was less 
than one.

Physical development. In women with increased BMI, 
the risk of cercical cancer probably increased by 2 times.

Behavioral factors. The odds ratio was higher in wom-
en who did not adhere to the diet.

Use of medical services. Women who did not visit 
prophylactic examinations regularly and those who 
had a history of abortions had a higher chance of de-
veloping CC.

Associated diseases. Among concomitant diseases, 
inflammatory processes of the genital organs served 
as a risk for the development of an oncological process 
in the uterus.

Heredity was important only when one of the relatives 
had CC and increased the risk of developing the disease 
by as much as 80 times.

Cervical cancer has a high mortality rate among 
women and worsens their lives. Identifying the most 
important factors of cancer is the most important task 
of the prevention strategy and can even help in early di-
agnosis. Among the factors that cannot be overlooked 
is the influence of diet. Therefore, the next step of the 
study was to examine the behavioral factors related to 

Fig.1. Frequency of food consumption.
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Table ІІ. Associations between risk factors and cervical cancer

Questionnaire questions

The number of 
women with СС

(n = 100)
abs (%)

Number of healthy 
women
(n = 95)
abs (%)

Odds ratio
(DI 95%) χ2 p

Socio-demographic factors

Place of residence: village (n = 130) 46 (35,4) 84 (64,6) 0,112
(0.53-0,23) 39,4 <0,001

Place of residence: city (n = 65) 54 (83,1) 11 (16,9)

Do you work: yes (n=112) 59 (52,7) 53 (47,3) 1,140
(0,65-2,01) 0,2 0,379

Do you work: no (n=83) 41 (49,4) 42 (50,6)

Higher Education (n=144) 74 (51,4) 70 (48,6) 1,016
(0,54-1,93) 0,003 0,545

Secondary education (n=51) 26 (51,0) 25 (49,0)

The financial position is unsatisfactory (n=116) 68 (56,8) 48 (41,4) 2,081
(1,16-3,72) 6,1 0,010

The financial position is satisfactory (n=79) 32 (40,5) 47 (59,5)

There are no children (n=35) 24 (68,6) 11 (31,4) 2,411
(1,11-5,25) 5,1 0,018

There are children (n=160) 76 (47,5) 84 (52,5)

Physical development

Increased BMI 70 (58,8) 49 (41,2) 2,19
(1,20-3,90) 6,9 0,006

BMI is within normal limits (19-24) 30 (39,5) 46 (60,5)

Behavioral factors

Diet: no (n=152) 73 (48,0) 79 (52,0) 0,548
(0,27-1,10) 2,9 0,062

Diet: yes (n=43) 27 (62,8) 16 (37,2)

Food regime: no  (n=65) 43 (66,2) 22 (33,8) 2,503
(1,35-4,65) 8,6 0,003

Food regime: yes (n=130) 57 (43,8) 73 (56,2)

Smokes (n=39) 22 (56,4) 17 (43,6) 1,294
(0,64-2,62) 0,5 0,296

Does not smoke (n=156) 78 (50) 78 (50)

Use of medical services

Pro view: no (n=98) 62 (63,3) 36 (36,7) 2,674
(1,50-4,77) 11,3 0,001

Pro view: yes (n=97) 38 (39,2) 59 (60,8)

There was an abortion (n=123) 81 (65,9) 42 (34,1) 5,380
(2,83-10,23) 28,3 <0,001

There were no abortions (n=72) 19 (26,4) 53 (73,6)

She used oral contraceptives (n=24) 14 (58,3) 10 (41,7) 1,384
(0,58-3,29) 0,5 0,302

She did not use oral contraceptives (n=171) 86 (50,3) 85 (49,7)

Associated diseases

Inflammatory processes of genital organs: yes 
(n=140) 99 (70,7) 41 (29,3)

130,390
(17,45-174,35) 75,0 <0,001

Inflammatory processes of genital organs: no 
(n=55) 1 (1,8) 54 (98,2)

Endocrine diseases: no (n=172) 88 (51,2) 84 (48,8) 0,960
(0,40-2,30) 0,008 0,553

Endocrine diseases: yes (n=23) 12 (52,2) 11 (47,8)

Heredity

Did any of your relatives suffer from CC: yes 
(n=47) 46 (97,9) 1 (2,1)

80,074
(10,74-97,15) 53,8 <0,001

Did any of the relatives suffer from CC: no 
(n=148) 54 (36,5) 94 (63,5)

Did any of your relatives suffer from breast 
cancer: yes 

(n=4)
0 (0,0) 4 (100)

2,099
(1,81-2,44) 4,2 0,055

Did any of the relatives suffer from breast 
cancer: no (n=191) 100 (52,4) 91 (47,6)
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nutrition that affect cervical cancer. Figure 1 shows that 
most women eat vegetables three times a week and 
fish - almost half a week or less. 

As shown in Table III, those who do not often consume 
fish, fruits, and dairy products, but instead often consume 
meat products, have a greater chance of developing CC. 

DISCUSSION 
The conducted study showed that an unsatisfacto-
ry financial situation, childlessness, increased BMI, 
non-compliance with the diet, abortions and inflamma-
tory processes of the genital organs in the anamnesis, 
irregular prophylactic examinations, heredity for CC 
increased the chances of its occurrence.

Unsatisfactory financial status was shown as a risk fac-
tor for PCM in the study by Shield TS et al., and in addition, 
such risk factors as low level of education and genital 
infection were found in this study. In our questionnaire, it 
was not specified exactly which inflammatory processes 
of the genital organs were present in women, and it can 
be concluded that inflammation of both infectious and 
non-infectious genesis are risk factors for CC [14,17].

Irregular preventive examinations indicate women’s 
ignorance of the need to undergo them, which was con-
sistent with the study conducted by Tebeu PM at al. on the 
relationship to CC and awareness of it. The fact that women 
from rural areas had a lower chance of developing RSM 
may also indicate low early detection, untimely diagnosis 
due, on the one hand, to lack of awareness of the need 

for preventive examinations, and on the other hand, due 
to lower accessibility to medical care in the village. In ad-
dition, if a woman has probable signs of CC, she may not 
go to a health care facility for many reasons, such as inac-
tivity, poor socioeconomic status, lack of transportation, 
financial problems, etc. [18]. An increased BMI was one of 
the risk factors for CC. In a meta-analysis by Poorolajal J 
et al, it was shown that overweight is not associated with 
an increased risk of cervical cancer, but obesity is weakly 
associated with an increased risk of cervical cancer [19].

Analysis of food behavior outlined that the con-
sumption of meat more than 3 times a week, fruit and 
dairy products - twice or less a week, and neglecting 
the consumption of fish are risk factors for CC. A study 
conducted by Barchitta et al. shows that a high intake of 
red and processed meat, sauces, chips and snacks with 
a low intake of olive oil in a Western diet was associated 
with a higher risk of HPV. In contrast, a Mediterranean 
diet consisting of vegetables, legumes, fruits and nuts, 
cereals, fish and a high ratio of unsaturated lipids to 
saturated lipids had a lower risk of CC [20, 21].

Thus, the identified risk factors will later become fac-
tors for justifying the need to develop a model for early 
detection and prevention of cervical cancer. 

CONCLUSIONS
As a result of the research, various groups of factors 
that increase the risk of cervical cancer in women were 
established, namely:

Table III. Associations between eating habits and cervical cancer

Questionnaire questions

The number of 
women with СС

(n = 100)
abs (%)

Number of healthy 
women
(n = 95)
abs (%)

Odds ratio
(DI 95%) χ2 p

Fish consumption: does not 
consume or once a week (n = 153) 86 (56,2) 67 (43,8)

2,567
(1,25-5,26) 6,902 0,007

Eating fish: two to three times or 
more (n = 42) 14 (33,3) 28 (48,7)

Meat: three or more 
(n = 48) 69 (69,0) 22 (23,2)

7, 3
(3,90-13,90) 41,135 <0,001

Meat: up to two times 
(n = 147) 31 (31,0) 73 (76,8)

Vegetables: rarely 
 (n = 48) 26 (54,2) 22 (45,8)

1,166  
(0,61-2,24) 0,212 0,385

Vegetables: often 
 (n = 147) 74 (50,3) 73 (49,7)

Fruits: rarely 
(n = 106) 86 (81,1) 20 (18,9)

23,036  
(10,88-48,76) 82,830 <0,001

Fruits: often 
 (n = 89) 14 (15,7) 75 (84,3)

Dairy products: rarely  
(n = 125) 73 (58,4) 52 (41,6) 2,236  

(1,23-4,07) 7,062 0,006
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mographic factors, such as the absence of children, a 
history of abortion, hereditary predisposition (that is, 
the presence of this oncological disease in a woman’s 
relatives) increased the chances of PCM.

It should be noted separately that the place of residence 
affects the probability of cervical cancer. According to the 
results of the survey, women living in rural areas had a low-
er chance of developing PCM, and this is most likely due 
to low awareness and seeking medical help by women.

1. �Factors related to the diet. Women who consumed an 
insufficient amount of fruit, neglected the consump-
tion of fish and dairy products, and preferred meat in 
their diet - had a greater chance of developing  PCM.

2. �Socio-economic factors, such as a low level of edu-
cation, lack of awareness about early detection of 
cervical cancer, unsatisfactory financial situation of 
women increased the risk of cervical cancer.

3. �At the same time, it was established that medico-de-

REFERENCES
	 1. 	�Biuleten natsionalnoho kantser-reiestru Ukrainy №24 [Bulletin of the National Chancery Register of Ukraine]. Kyiv, 2023. URL:http://

www.ncru.inf.ua/publications/BULL_24/index.htm
	 2.	� Breast cancer. World Health Organization URL: https://www.who.int/ru/news-room/fact-sheets/detail/breast-cancer.
	 3.	� Yim EK, Park JS. Biomarkers in cervical cancer. Biomark Insights. 2007;1:215-25. PMCID: PMC2716791
	 4.	� Mohamed AA, Shah V, Njeru JW, et al. Interventions to Increase Cancer Screening Adherence Among Somali Immigrants in the US and 

Europe: A Systematic Review. J Immigr Minor Health. 2023 Aug 23. doi: 10.1007/s10903-023-01532-y.
	 5.	� Bray F, Ferlay J, Soerjomataram I, et al. Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 

cancers in 185 countries. CA Cancer J Clin. 2018;68(6):394-424. doi: 10.3322/caac.21492.
	 6.	� Tekalegn Y, Sahiledengle B, Woldeyohannes D, et al. High parity is associated with increased risk of cervical cancer: Systematic review 

and meta-analysis of case-control studies. Womens Health (Lond). 2022;18:17455065221075904. doi: 10.1177/17455065221075904.
	 7.	� Castellsagué X. Natural history and epidemiology of HPV infection and cervical cancer. GynecolOncol. 2008;110(3 Suppl 2):S4-S7. doi: 

10.1016/j.ygyno.2008.07.045.
	 8.	� de Martel C, Plummer M, Vignat J, et al. Worldwide burden of cancer attributable to HPV by site, country and HPV type. Int J Cancer. 

2017;15;141(4):664-670. doi: 10.1002/ijc.30716.
	 9.	� Bowden SJ, Doulgeraki T, Bouras E, et al. Risk factors for human papillomavirus infection, cervical intraepithelial neoplasia and cervical 

cancer: an umbrella review and follow-up Mendelian randomisation studies. BMC Med. 2023;21(1):274. doi: 10.1186/s12916-023-
02965-w.

	10.	� Khan I, Harshithkumar R, More A, et al. Human Papilloma Virus: An Unraveled Enigma of Universal Burden of Malignancies. Pathogens. 
2023;12(4):564. doi: 10.3390/pathogens12040564.

	11.	� Luhn P, Walker J, Schiffman M, et al. The role of co-factors in the progression from human papillomavirus infection to cervical cancer. 
GynecolOncol. 2013;128(2):265-270. doi: 10.1016/j.ygyno.2012.11.003.

	12.	� Kyrgiou M, Mitra A, Moscicki AB. Does the vaginal microbiota play a role in the development of cervical cancer? Transl Res. 2017;179:168-
182. doi: 10.1016/j.trsl.2016.07.004.

	13.	� Bas S, Sijben J, Bischoff EWMA, et al. Acceptability of risk-based triage in cervical cancer screening: A focus group study. PLoS One. 
2023;18(8):e0289647. doi: 10.1371/journal.pone.0289647.

	14.	� Kashyap N, Krishnan N, Kaur S, et al. Risk Factors of Cervical Cancer: A Case-Control Study. Asia Pac J Oncol Nurs. 2019;6(3):308-314. doi: 
10.4103/apjon.apjon_73_18.

	15.	� Chang HK, Myong JP, Byun SW, et al. Factors associated with participation in cervical cancer screening among young Koreans: a nationwide 
cross-sectional study. BMJ Open. 2017;7(4):e013868. doi: 10.1136/bmjopen-2016-013868.

	16.	� Zhdan VM, Holovanova IA, Vovk OY, Korosh MV. Relationship between cervical cancer and the level of preventive oncological examinations. 
Wiad Lek. 2021;74(6);1428–1432. doi: 10.36740/WLek202106107.

	17.	� Shields TS, Brinton LA, Burk RD, et al. A case-control study of risk factors for invasive cervical cancer among US women exposed to oncogenic 
types of human papillomavirus. Cancer Epidemiol Biomarkers Prev. 2004;13:1574-1582. https://pubmed.ncbi.nlm.nih.gov/15466972/

	18.	� Touch S, Oh JK. Knowledge, attitudes, and practices toward cervical cancer prevention among women in Kampong Speu Province, 
Cambodia. BMC Cancer. 2018;18(1):294. doi: 10.1186/s12885-018-4198-8.

	19.	� Poorolajal J, Jenabi E. The association between BMI and cervical cancer risk: a meta-analysis. Eur J Cancer Prev. 2016;25(3):232-8. doi: 
10.1097/CEJ.0000000000000164.

	20.	� Barchitta M, Maugeri A, Quattrocchi A. The Association of Dietary Patterns with High-Risk Human Papillomavirus Infection and Cervical 
Cancer: A Cross-Sectional Study in Italy. Nutrients. 2018;10(4):469. doi: 10.3390/nu10040469.

	21.	� Nazari E, Hasanzadeh M, Rezvani R, et al. Association of dietary intake and cervical cancer: a prevention strategy. Infect Agents Cancer. 
2023;18:42. doi: 10.1186/s13027-023-00517-8.



CONTEXTUAL FACTORS ASSOCIATED WITH CERVICAL CANCER

2693

	22.	� Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and mortality worldwide: sources, methods and major patterns in GLOBOCAN 
2012. Int J Cancer. 2015 Mar 1;136(5):E359-86. doi: 10.1002/ijc.29210.

	23.	� WHO. Comprehensive cervical cancer control. A guide to essential practice - Second edition. 26 November 2014. https://www.who.int/
publications/i/item/9789241548953

ORCID and сontributionship:
О. Ya. Vovk: 0000-0003-4364-5493A,E

I. A. Holovanova: 0000-0002-8114-8319E,F

Alla Podvin: 0009-0008-5946-7621B,C,D

I. U. Popovuch: 0000-0003-1720-095XB,D

O. V. Filatova: 0000-0001-6264-570XB,F

O. D. Havlovsky: 0000-0002-0310-0766B,E

N. O. Liakhova: 0000-0003-0503-9935B,C,D

Conflict of interest: 
The Authors declare no conflict of interest. 

CORRESPONDING AUTHOR
Alla Podvin
Poltava State Medical University, Poltava, Ukraine
e-mail: allapodvin@ukr.net

Received: 10.08.2023 
Accepted: 27.11.2023

A - Work concept and design, B – Data collection and analysis, C – Responsibility for statistical analysis, D – Writing the article, E – Critical review, F – Final approval of the article

     Article published on-line and available in open access are published under Creative Common Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0)


